ABSTRACT
the patient with sedating agents to tolerate ventilator system could jeopardize the patient's health. [4] [5] ICUs cater for patients with the most severe and life-threatening illnesses and injuries, which require constant close monitoring and support from specialist, equipment and medication in order to ensure normal bodily functions. They are staffed by highly trained doctors and critical care nurses who have been specialized in caring for seriously ill patients. The complexity of the surgery, the surgeon's experience and skill, the operation time, intraoperative blood loss, and the patient's hemodynamics are indications that require ICU admission. [6] Measuring the quality of services provided in the ICU is very difficult because of the qualitative nature of such services, but the mortality rate in the ICU and the length of stay in the unit are two core indices for explanation of the offered services. [7] The ICU is one of the places where medical errors are likely to occur because of the complexity of patient care. [8] Furthermore, as the patients are heavily cared and simultaneously exposed to complex treatment interventions, they are highly susceptible to adverse effect. Although the possibility of human error in patient care in the ICU is high. [9] [10] the cost of stay in ICU is a matter of great concern. [11] [12] The ICU incurs a significant cost that accounts for 8 to 20 percent of total hospital costs. 
Materials and Method
In this retrospective study, 210 patients undergoing bi- Table 1 .
The results of the study suggested that gender had no effect on being admitted to the ICU or maxillofacial ward (p> 0.05) ( The findings revealed that patients in the ICU had lost more blood than the patient hospitalized in the maxillofacial ward, and the difference in blood loss between the two groups was statistically significant (p< 0.001) (Table 3) . Table 4 shows the estimated blood loss during the surgery for male and female patients; there was no significant relationship between gender and the amount of blood loss during the surgery (p> 0.05).
The results showed that the ICU admitted patients suffered more from bleeding, nausea, vomiting, and pain than those who were hospitalized in the maxillofa-cial ward (p< 0.001) ( Table 5 ). As displayed in Figure   1a , there existed a negative relationship between age and the amount of blood loss during the surgery (r=-0.033), however, this relationship was not statistically significant (p> 0.05). It was also shown that there is a direct linear relationship between operation time and the estimated blood loss during surgery (r= 0.42), and this relationship was statistically significant (p< 0.001) (Figure 1b) . patients admitted to the ICU showed a strong relationship between the admission time to the ICU and the survival rate. They reported that an hour delay in sending the patient to the ICU would increase the mortality rate and early access to the ICU would greatly benefit the critically-ill patients. However, the authors did not mention the reasons why the patients were admitted to the ICU.
In our study, age and gender were examined as interfering factors. The effects of these factors were not significant on the patients being admitted to ICU or the general ward. However, it was noted that as the age increased, the amount of bleeding reduced among pa- minutes, needed special care. In this study, the average surgery duration for patients hospitalized in ICU was 4
hours and 37 minutes that shows the patients' need for intensive care. Meanwhile, the average operation time for patients admitted to the general ward was 4 hours and 6 minutes that was significantly lower than the time for patients admitted to ICU. Also, in a study by Grag et al. [22] on 411 patients in a hospital in UK, it was found that the overall mean operation time for bimaxillary osteotomy, bilateral sagittal split osteotomy, and LeFort 1 osteotomy was 4 hours and 30 minutes. However, the relationship between the operation time and blood loss was not examined in their study.
In a study by Pineiro et al., [2] it was noted that bimaxillary surgery resulted in a major volume of blood loss which was directly related to the operation time and the magnitude of interventions. The results indicated a linear relationship between the operation time and intraoperative bleeding in such a way that longer operation time would result in more bleeding, and thus in higher morbidity rates and the need for more intensive care. Similarly, it was found that both the intensity of anesthesia and operation time was linearly correlated with morbidity after surgery, postoperative outcomes, and the need for hospitalization following the operation [17, 23] .
The results of the study indicated that patients who were admitted to the ICU experienced more pain, nausea, and bleeding than those in the general ward.
According to Azzam et al. [23] pain is common in the ICU. Besides, one of the complications of orthognathic surgery is pain. [17] A retrospective study by Silva et al. [17] on 553 patients who underwent orthognathic surgery in California showed that the incidence of nausea and vomiting in patients after surgery and during the hospitalization is high with a rate of 40.08%. However, similar to the present, nausea in patients after discharge from hospital was not studied.
Silva The results of the studies indicated that an increase in the operation time would raise the risk of nausea and vomiting. Sinclair et al. [24] found that the incidence of postoperative nausea and vomiting from 2.8%
in patients with operation time <30 minutes increased to 27.7% among patients with the operation time of 150-180 minutes. [25] The reason was probably the use of emetic drugs specially anesthetics. [26] As shown in the current study, patients who were admitted to the ICU had a longer operation time with increased chances of nausea and vomiting.
Patients with postoperative nausea and vomiting (PONV) usually noted substantial relief of their emetic symptoms after expulsion of their gastric contents, especially those who vomited blood clots. However, the main role of blood in the stomach, as an important emetic factor, is not well understood. [17] This may be more salient among patients admitted to the ICU due to their extensive bleeding. Recent studies suggest that nausea and vomiting are two different biological phenomena that must be studied separately. [27] However, in this study and the one by Silva et al. [17] both nausea and vomiting were studied together.
Bleeding in the ICU is a normal phenomenon that is not only limited to patients with postoperative trauma.
[28] In a study on the frequency and severity of bleeding in medical-surgical ICU, it was noted that 90% of the patients experienced bleeding because of 480 different events. Besides, 20% of the patients had severe bleeding that lasts more than 4 days. Only 15% of bleeding cases were observed in surgical site while 38%
were found in the catheter entry into the vein, 38% at the endotracheal tube site, and only 16% of bleedings had a gastrointestinal source; these reasons account for more than 50% of the causes of bleeding. [29] In another study, it was noted that coagulation abnormalities and stress-induced mucosal lesions are two of the most prevalent risk factors for significant bleeding in ICU patients. [28] In 
Conclusion
Orthognathic surgery patients (maxillary impaction and setback plus mandibular advancement plus genioplasty) who experience more intraoperative bleeding, postoperative nausea, and pain would benefit from ICU admission after the surgery.
